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1
METHOD AND APPARATUS PERTAINING TO
USE OF BOTH OPTICAL AND ELECTRONIC
PRODUCT CODES

TECHNICAL FIELD

This disclosure relates generally to the reading of radio-
frequency identification (RFID) tags.

BACKGROUND

RFID tags are known in the art. These so-called tags often
assume the form factor of a label or a literal “tag” but are also
sometimes integrated with a host article and/or its packaging.
RFID tags typically comprise an integrated circuit and one or
more antennas. The integrated circuit typically carries out a
variety of functions including modulating and demodulating
radio frequency signals, data storage, and data processing.
Some integrated circuits are active or self-powered (in whole
or in part) while others are passive, being completely depen-
dent upon an external power source (such as an RFID tag
reader) to support their occasional functionality.

There are proposals to utilize RFID tags to individually
identify individual items. The Electronic Product Code (EPC)
as managed by EPCGlobal, Inc. represents one such effort in
these regards. EPC-based RFID tags each have aunique serial
number to thereby uniquely identify each tag and, by asso-
ciation, each item associated on a one-for-one basis with such
tags. (The corresponding document entitled EPC Radio-Fre-
quency Identity Protocols Class-1 Generation-2 UHF RFID
Protocol for Communications at 860 MHz-960 MHz Version
1.0.9 is hereby fully incorporated herein by this reference.)

Being able to read and then uniquely identify each item
within a manufacturing facility, a cargo container, a staging
area, or in a retail display area offers any number of useful
opportunities. One such opportunity includes facilitating the
check-out process by which a customer purchases items (of-
ten at a so-called point-of-sale (POS) station) prior to remov-
ing those items from the retail facility. Unfortunately, actual
fielded results in these regards greatly lags corresponding
hopes for speedier, more-accurate, less-costly purchasing
procedures. These disappointing results are owing at least in
part to concerns and even mistrust on the part of both the
potential purchaser and the seller regarding the accuracy of an
RFID tag-based purchasing paradigm.

BRIEF DESCRIPTION OF THE DRAWINGS

The above needs are at least partially met through provi-
sion of the method and apparatus pertaining to use of both
optical and electronic product codes described in the follow-
ing detailed description, particularly when studied in con-
junction with the drawings, wherein:

FIG. 1 comprises a flow diagram as configured in accor-
dance with various embodiments of this disclosure;

FIG. 2 comprises a block diagram as configured in accor-
dance with various embodiments of this disclosure; and

FIG. 3 comprises a block diagram as configured in accor-
dance with various embodiments of this disclosure.

Elements in the figures are illustrated for simplicity and
clarity and have not necessarily been drawn to scale. For
example, the dimensions and/or relative positioning of some
of the elements in the figures may be exaggerated relative to
other elements to help to improve understanding of various
embodiments of the present invention. Also, common but
well-understood elements that are useful or necessary in a
commercially feasible embodiment are often not depicted in

10

15

20

25

30

35

40

45

50

55

60

65

2

order to facilitate a less obstructed view of these various
embodiments of the present invention. Certain actions and/or
steps may be described or depicted in a particular order of
occurrence while those skilled in the art will understand that
such specificity with respect to sequence is not actually
required. The terms and expressions used herein have the
ordinary technical meaning as is accorded to such terms and
expressions by persons skilled in the technical field as set
forth above except where different specific meanings have
otherwise been set forth herein.

DETAILED DESCRIPTION

Generally speaking, pursuant to these various embodi-
ments a control circuit accesses information regarding both
scanned optical product codes as correspond to items being
purchased in a given transaction as well as read electronic
product codes as correspond to items being purchased in that
same transaction. The control circuit then compares that
information to identify discrepancies. An example of a dis-
crepancy of likely interest includes noting items for which
there is aread electronic product code but not a corresponding
scanned optical product code and vice versa.

These teachings are highly flexible in practice and will
accommodate a wide variety of approaches and alterations.
The scanned optical product code information, for example,
can be gleaned in one approach from a check-out station
optical product code scanner. By another approach, in lieu of
the foregoing or in combination therewith, the scanned opti-
cal product code information can be obtained from a custom-
er’s mobile optical product code scanner. The read electronic
product code information, on the other hand, can be gleaned
in one case by a check-out station radio-frequency identifi-
cation tag scanner (or scanners) and/or by use of one or more
overhead radio-frequency identification tag scanners as
desired.

Using both optical product codes and electronic product
codes (to the extent possible) for all items being purchased in
a given, single purchasing transaction by a given customer
can provide a variety of benefits. In some cases, for example,
the customer can develop, at least over time, a sense of com-
fort and confidence that the electronic product code approach
accurately captures their purchases and does not inappropri-
ately, for example, result in their being charged for items that
they did not, in fact, purchase.

These and other benefits may become clearer upon making
athorough review and study of the following detailed descrip-
tion. Referring now to the drawings, and in particular to FI1G.
1, an illustrative process 100 that is compatible with many of
these teachings will now be presented.

For the sake of an illustrative example but without intend-
ing any particular limitations in these regards, it will be pre-
sumed here that a control circuit of choice carries out this
process 100. FIG. 2 presents an illustrative example in these
regards. In this example a given facility 200 includes a control
circuit 201. This facility 200 can comprise, for example, a
building such as a retail store or the like. The control circuit
201 can comprise a fixed-purpose hard-wired platform or can
comprise a partially or wholly programmable platform as
desired. These architectural options are well known and
understood in the art and require no further description here.
This control circuit 201 is configured (for example, by using
corresponding programming as will be well understood by
those skilled in the art) to carry out one or more of the steps,
actions, and/or functions described herein.

By one optional approach, if desired, the control circuit
201 operably couples to a memory 202. This memory 202
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may be integral to the control circuit 201 or can be physically
discrete (in whole or in part) from the control circuit 201 as
desired. This memory 202 can also be local with respect to the
control circuit 201 (where, for example, both share a common
circuit board, chassis, power supply, and/or housing) or can
be partially or wholly remote with respect to the control
circuit 201 (where, for example, the memory 202 is physi-
cally located in another facility, metropolitan area, or even
country as compared to the control circuit 201).

This memory 202 can serve, for example, to non-transito-
rily store the computer instructions that, when executed by
the control circuit 201, cause the control circuit 201 to behave
as described herein. (As used herein, this reference to “non-
transitorily” will be understood to refer to a non-ephemeral
state for the stored contents (and hence excludes when the
stored contents merely constitute signals or waves) rather
than volatility of the storage media itself and hence includes
both non-volatile memory (such as read-only memory
(ROM) as well as volatile memory (such as an erasable pro-
grammable read-only memory (EPROM).)

Again for the sake of an illustrative example, the control
circuit 201 also operably couples to one or more optical
product code scanners 203 located, for example, at one or
more check-out stations 204 where a customer presents goods
to be purchased and where the retailer processes the purchas-
ing transaction. So configured, the control circuit 201 can
receive information regarding scanned optical product codes
(such as the ubiquitous Universal Product Code (UPC) bar
code) as correspond to items being purchased in a given
transaction by a consumer.

By one approach, in lieu of the foregoing or in combination
therewith, the control circuit 201 receives scanned optical
product code information from the customer’s personal
mobile device 205. For example, many so-called smart-
phones employ applications that leverage an on-board camera
to read optical product codes. Such devices 205 may then
convey that information using, for example, any of a variety
of near-field and/or short-range wireless communications
methodologies to thereby provide that information to the
control circuit 201. In this case, for example, the customer can
optically scan the items they intend to purchase while shop-
ping (for example, prior to placing these items in a shopping
cart) to build a list of scanned optical product codes. That list
could then be conveyed to the control circuit 201 as the list is
being built and while the customer is still shopping and/or
when the customer presents these items at the check-out
station 204.

Those skilled in the art will recognize other possibilities in
these regards as well. For example, the aforementioned shop-
ping cart (not shown) could itself include a mobile optical
code scanner that the customer can use to read the optical
codes for items they intend to purchase. That mobile optical
code scanner could then convey the corresponding informa-
tion to the control circuit 201 using, for example, any of a
variety of wireless communications methodologies.

In this example the control circuit 201 is also configured to
receive information regarding read electronic product codes
(such as the aforementioned EPC’s). For the sake of an illus-
trative example, one or more RFID-tag readers 206 that are
located other than at the check-out station 204 may serve in
these regards. For example, these RFID-tag readers 206 may
comprise overhead RFID-tag readers 206 that hang sus-
pended from the ceiling 207 of the facility 200. Examples in
such regards can be found, for example, in U.S. patent appli-
cation Ser. No. 12/900,191, entitled METHOD AND APPA-
RATUS PERTAINING TO RFID TAG READER
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ANTENNA ARRAY and the contents of which are fully
incorporated herein by this reference.

So configured, RFID tags (not shown) as are associated
with some or all of the items being gathered by the customer
(for example, in their shopping cart) as they shop can be read
and that information eventually (if not immediately) con-
veyed to the control circuit 201. By one approach, the infor-
mation so conveyed can be derived from aggregating, prior to
purchase, the electronic product codes for the items being
selected by a given consumer into a recognized group of items
that are to be purchased together (to thereby avoid confusing
the intended purchases of one consumer with the intended
purchases of another consumer as those various groups of
items, for example, occasionally become proximal to one
another as the consumers move their selected items through
the store and near one another). Various approaches in these
regards are known in the art and accordingly further elabora-
tion in these regards will not be provided here for the sake of
brevity.

Although facility-wide (or at least widely dispersed)
RFID-tag readers can be employed if desired, these teachings
can also serve in application settings where a less-ambitious
approach to RFID-tag reading serves. For example, in lieu of
the foregoing or in combination therewith if desired, the
aforementioned check-out stations 204 can include check-out
station RFID-tag readers 208 to read only RFID tags at, or in
the near vicinity of, the check-out station 204.

The foregoing description includes a number of identified
optional approaches. It will be further understood that the
specifics of that description are intended to serve in an illus-
trative regard and are not intended to identify or exemplify
any particular essential practices or approaches. Instead,
those skilled in the art will recognize and understand that the
process 100 described below can be enabled using any of a
variety of approaches.

Referring now to both FIGS. 1 and 2, at 101 the control
circuit 201 accesses information regarding scanned optical
product codes as correspond to items being purchased in a
given transaction. The scanned optical product codes can be
obtained, for example, via one or more corresponding optical
product code scanners 102 as described above. Accordingly,
these scanned optical product codes can be provided by the
consumer themselves and/or facility equipment being oper-
ated by associates of, for example, a retail establishment at
that facility.

At 103, the control circuit 201 also access information
regarding read electronic product codes as correspond to
items being purchased in the given transaction. Again, by one
approach these read electronic product codes can be obtained
from one or more RFID-tag readers 104 as described above.
These read electronic product codes can be obtained synchro-
nously with the aforementioned scanned optical product
codes if desired but for many application settings it will
suffice to receive the read electronic product codes asynchro-
nously with respect to receiving the scanned optical product
codes.

When all of the items at the facility 200 have both an optical
product code and an electronic product code, it should gen-
erally be the case that all of the items being purchased by the
consumer at a given time will each be represented by both a
corresponding scanned optical product code and a read elec-
tronic product code. This preferred state will reflect and evi-
dence that all of the RFID tags for the items and all of the
optical product codes for the items have been read/scanned
and thus confirm, for example, the thoroughness and veracity
of' both product code systems at the facility.
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To assess the measure of such a preferred state, at 105 the
control circuit 201 compares the information regarding the
scanned optical product codes with the information regarding
the read electronic product codes to identify discrepancies.
An example of a discrepancy is an item for which there is a
read electronic product code but for which there is not a
corresponding scanned optical product code. Another
example of a discrepancy is an item for which there is a
scanned optical product code but for which there is not a
corresponding scanned optical product code.

If desired, the control circuit 201 can provide an immediate
alert or other report regarding any such a discrepancy (and/or
the lack of such a discrepancy) as regards a given purchasing
transaction. That alert/report can serve, for example, to help
ensure that the customer is receiving every item that they
intend to purchase and/or to help avoid a situation where the
individuals attending to the purchasing transaction inadvert-
ently miss charging the customer for an item that the customer
will be taking with them when they leave the facility 200.

FIG. 3 provides a specific illustrative example in these
regards. Again, it will be understood that no particular limi-
tations are intended by way of the particulars of this example.

In this example, the customer at the facility 200 has a
shopping cart 301 into which the customer has placed nine
items 302 they plan to purchase (these nine items 302 being
denoted as item A through item I). Each ofthese items 302 has
a corresponding RFID tag 303 that includes a unique elec-
tronic product code by which each item can be uniquely
identified. Each item 302 also has a corresponding optical
product code 304 that generally identifies the item 302 by one
or more product categories (at the least).

In this example the customer employs a mobile device 205
having a camera 305. The customer uses that camera 305 and
a corresponding application to scan each optical product code
304 for each item 302. The customer may scan these codes
304, for example, when initially placing each item 302 into
the shopping cart 301 or, as another example, in a batch
process prior to visiting the check-out station 204. The mobile
device 205 maintains a list 306 of these scanned optical
product codes 304. As described above, the mobile device
205 also transmits that list 306 (via, for example, a short-
range wireless transmitter 307 of choice) directly or indi-
rectly to the control circuit 201.

Somewhat similarly, one or more RFID-tag readers 206
employ one or more RFID tag-reader antennas 310 to read the
RFID tags 303 for the items 302 and aggregate the read
electronic product codes into a corresponding list 309 for this
particular grouping of items 302. And again, as described
above, the information in this list 309 is provided to the
control circuit 201 via a wireless and/or non-wireless com-
munications path of choice.

Upon comparing the information in these two lists 306 and
309, the control circuit 201 will note a discrepancy. The list
309 of electronic product codes identifies nine unique prod-
ucts whereas the list 306 of optical product codes includes
only eight products.

This discrepancy may have occurred for any of a variety of
reasons ranging from customer error, equipment error, cus-
tomer malfeasance, and so forth. The identified discrepancy
can serve to prompt an immediate alert and a corresponding
inspection or audit of the purchasing transaction if desired
and/or can simply be recorded in a transaction history for later
processing and study.

The corresponding enterprise can leverage such a history in
a variety of ways. By one approach, for example, a customer
who repeatedly fails to capture an optical product code for
each of their purchase selections (as detected by the afore-
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mentioned discrepancy check) may eventually be denied the
option to process their purchases using a self-scanning meth-
odology and may instead, for example, be required to use an
associate-assisted check-out station.

In any event, such historical information can help the enter-
prise using these teachings to develop confidence in their
RFID-tagreaders and the ability of the latter to accurately and
comprehensively capture electronic product code informa-
tion for every item selected by a consumer during a given
shopping visit. To the extent that discrepancies in these
regards are noted, the enterprise can leverage that information
to identify, for example, where improvements to the RFID-
tag readers may improve the ability of the overall system to
comprehensively capture such information.

These teachings can be similarly applied in application
settings where not all of the items available at the facility have
a corresponding electronic product code. In such a case, the
processes described herein can still be carried out albeit as
limited to the items that have both an optical product code and
an electronic product code. In such a case, for example, the
control circuit 200 can conduct the described discrepancy
check in a manner that is limited to items having an electronic
product code. As an illustrative example in these regards, if a
customer selects ten items to purchase, where only four of
those items have a corresponding electronic product code, the
control circuit 201 can determine from the scanned optical
product codes that four of the items should, in fact, have a
corresponding electronic product code. The control circuit
201 can then conduct the discrepancy check as regards those
four particular items.

Those skilled in the art will recognize that a wide variety of
modifications, alterations, and combinations can be made
with respect to the above described embodiments without
departing from the spirit and scope of the invention, and that
such modifications, alterations, and combinations are to be
viewed as being within the ambit of the inventive concept.

We claim:

1. A method comprising:

by a control circuit:

accessing information regarding scanned optical prod-
uct codes as correspond to items being purchased in a
given transaction;

accessing information regarding read electronic product
codes as correspond to items being purchased in the
given transaction, the read electronic product codes
being obtained, at least in part, from overhead radio-
frequency identification tag readers;

comparing the information regarding the scanned opti-
cal product codes with the information regarding the
read electronic product codes to identify discrepan-
cies.

2. The method of claim 1 wherein the information regard-
ing scanned optical product codes comprises information
obtained from a customer’s mobile optical product code scan-
ner.

3. The method of claim 1 wherein the information regard-
ing scanned optical product codes comprises information
obtained from a check-out station optical product code scan-
ner.

4. The method of claim 1 wherein the information regard-
ing read electronic product codes is obtained solely from
overhead radio-frequency identification tag readers.

5. The method of claim 1 wherein the information regard-
ing read electronic product codes is obtained, at least in part,
from a check-out station radio-frequency identification tag
reader.
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6. The method of claim 1 wherein the discrepancies
include, at least in part, any item for which there is a read
electronic product code but not a corresponding scanned opti-
cal product code.

7. The method of claim 1 wherein the information regard-
ing read electronic product codes as correspond to items
being purchased in the given transaction is derived from
aggregating, prior to purchase, the electronic product codes
for the items into a recognized group of items that are to be
purchased together.

8. An apparatus comprising:
a control circuit configured to:

access information regarding scanned optical product
codes as correspond to items being purchased in a
given transaction;

access information regarding read electronic product
codes as correspond to items being purchased in the
given transaction, the read electronic product codes
being obtained, at least in part, from overhead radio-
frequency identification tag readers;

compare the information regarding the scanned optical
product codes with the information regarding the read
electronic product codes to identify discrepancies.
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9. The apparatus of claim 8 wherein the information
regarding scanned optical product codes comprises informa-
tion obtained from a customer’s mobile optical product code
scanner.

10. The apparatus of claim 8 wherein the information
regarding scanned optical product codes comprises informa-
tion obtained from a check-out station optical product code
scanner.

11. The apparatus of claim 8 wherein the information
regarding read electronic product codes is obtained solely
from overhead radio-frequency identification tag readers.

12. The apparatus of claim 8 wherein the information
regarding read electronic product codes is obtained, atleast in
part, from a check-out station radio-frequency identification
tag reader.

13. The apparatus of claim 8 wherein the discrepancies
include, at least in part, any item for which there is a read
electronic product code but not a corresponding scanned opti-
cal product code.

14. The apparatus of claim 8 wherein the information
regarding read electronic product codes as correspond to
items being purchased in the given transaction is derived from
aggregating, prior to purchase, the electronic product codes
for the items into a recognized group of items that are to be
purchased together.



